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Abstract 


Malaria is an infectious disease caused by parasites of the Plasmodium genus. It is one of the major 
causes of morbidity and mortality worldwide. The World Health Organization (WHO) has recom- 
mended artemisinin combination therapy (ACT) to manage malaria among children and adults. 
However, chloroquine as monotherapy and ACT are commonly prescribed in treating malaria in 
Pakistan's healthcare delivery system. Therefore, this study assessed the prescribing trends for 
treating malaria patients in public and private healthcare facilities. Moreover, the study also deter- 
mined the number of drugs prescribed per prescription by physicians and consultants. This de- 
scriptive study was conducted for six months in Lahore's major public and private healthcare fa- 
cilities. A purposive sampling technique was employed to review 300 malaria patients’ prescrip- 
tions accessed from the hospital records. Descriptive statistics and the chi-square test were used to 
achieve the study's objectives. The study showed that most malaria prescriptions were from both 
public (64.67%) and private healthcare facilities (42.67%) and comprised a dual-drug regimen in- 
volving antimalarials, antibiotics, antipyretics, or their combinations. There was a significant dif- 
ference (p= 0.002) in the prescription trend between public and private healthcare facilities regard- 
ing the number of drugs prescribed for treating malaria. Moreover, prescriptions from private 
healthcare facilities mainly contained antimalarial drugs (58.59%) and antibiotics (17.60%), while 
most prescriptions from public healthcare facilities contained antipyretics and other drugs 
(60.67%) (p =0.001). Most of the consultants prescribed two (66.67%) or three drugs (33.33%), while 
the prescribing trends of physicians ranged between one and four, which was also statistically sig- 
nificantly different (p = 0.001). In addition, most prescriptions from public healthcare facilities 
were rationally prescribed (68%). On the other hand, most prescriptions from private healthcare 
facilities were rational (54%) and semirational (42%). The rationality of prescriptions by public and 
private healthcare facilities was also significantly different (p = 0.001). Public healthcare facilities 
were found to exhibit more rational prescribing trends for managing malaria compared to private 
healthcare facilities, with a focus on prescribing an optimal number of drugs per prescription and 
a lower usage of antimalarial and antibiotic medications. 
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1. Introduction 


Malaria is an infectious disease caused by parasites of the Plasmodium genus and 
acquired through the bite of female Anopheles mosquitoes [1]. Four types of species of 
plasmodium, including P. falciparum, P. vivax, P. ovale, and P. malariae, are common 
causes of human infections [2]. Symptoms of malaria include fever, chills, rigors, cough, 
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headache, sweating, lethargy, and myalgia. In addition, gastrointestinal symptoms may 
be prominently observed among patients, including nausea, vomiting, diarrhea, and ab- 
dominal pain [3, 4]. The standard for diagnosing malaria is the microscopy of blood 
smears. However, rapid diagnostic kits are available and employed in regions where mi- 
croscopy cannot be performed or is unavailable [5]. 

Malaria cases are common among African and some Asian countries, contributing 
to up to one million deaths annually [6, 7]. According to the World Health Organization 
(WHO), in 2017, half of the world’s population was at risk because of endemic malaria in 
90 counties. In the same year, 219 million cases occurred across the globe, which resulted 
in 400,000 deaths [8]. However, in 2018, the infection resulted in 228 million cases and 
405,000 deaths worldwide [9]. Efforts at international and national levels have been made 
to control and prevent malaria infections. However, studies have reported increased hos- 
pital admissions among malaria-endemic countries [10, 11]. 

Earlier, the WHO recommended treating malaria using a single pharmacological 
agent, i.e., monotherapy, but later recommended artemisinin combination therapy 
(ACT) for managing malaria among children and adults due to drug resistance [12, 13]. 
Furthermore, injectable artesunate, followed by oral doses of ACT, is recommended by 
the WHO for treating severe malaria [14]. In addition, it is also recommended not to delay 
malaria treatment after confirmation through the laboratory [15]. 

Studies have reported that prescribing trends from most public sector healthcare 
facilities adhere to the WHO guidelines and qualify most of the national prescribing in- 
dicators. However, polypharmacy and irrational use of antibiotics are generally observed 
and reflected in prescriptions from public and private healthcare facilities [16, 17, 18]. 
Moreover, it is common for the healthcare service provider to prescribe antibiotics for 
managing suspected malaria to patients before receiving malaria diagnosis through the 
laboratory [19]. 

It is evident from the literature that prescriptions from public healthcare facilities 
contain fewer drugs than those from private healthcare facilities. For instance, an Afri- 
can study reported that prescriptions from public healthcare facilities contained 3.7 
drugs. In contrast, prescriptions from private healthcare facilities contained 5.4 drugs. 
Moreover, most of the prescriptions from public healthcare facilities (54%) contained 
proper doses of drugs when compared with prescriptions from private healthcare facili- 
ties (9.8%) [20]. In some African countries, malaria symptoms are treated with different 
species of medicinal plants [21]. 

In the healthcare delivery system of Pakistan, chloroquine is used as monotherapy, 
and ACT is most commonly prescribed in treating malaria [22]. In addition, antimalarials 
are irrationally prescribed to nonpatients for malaria prophylaxis [23]. Furthermore, pre- 
scriptions from different healthcare facilities contain a major proportion of antibiotics 
and injectables [24]. Therefore, it is crucial to recognize the importance of rational drug 
use in the treatment of infectious diseases. Prescriptions that include inappropriate drug 
types, doses, frequency, dosage forms, or duration significantly contribute to irrational 
drug use and antimicrobial resistance. However, it is noteworthy that prescribing trends 
may differ between public and private healthcare facilities, and there is a local need to 
explore these trends. 

By assessing adherence to malaria standard treatment guidelines, it can be deter- 
mined which type of healthcare facilities demonstrate better adherence. Therefore, this 
study assessed the prescribing trends for treating malaria patients in public and private 
healthcare facilities. Moreover, the study also determined the number of drugs pre- 
scribed per prescription by physicians and consultants. 


Bull Pharm Med Res 202231:22-30. 


24 


2. Materials and methods 
2.1. Study design 


This prospective descriptive study was conducted for six months, from March 2021 
to August 2021. 


2.2. Ethics approval 


Ethical approval was obtained from the Ethics Review Committee, Hussain College 
of Health Sciences, Lahore (No. HCHS/18/ERC/102). 


2.3. Study setting 


This study was conducted in Lahore's public and private healthcare facilities, i.e., 
Shaikh Zaid Medical Complex and Hussain Memorial Hospital. The targeted healthcare 
facilities provide round-the-clock emergency services, diagnostic facilities, and indoor 
and outdoor patient care [25, 26]. 


2.4. Inclusion and exclusion criteria 


The researcher accessed the hospital records of outpatients aged between 20 and 40 
years who visited the targeted healthcare facility on the same day and were diagnosed 
with malaria, confirmed by a laboratory report. The study specifically included patients 
with no specified medical conditions, comorbidities, allergies, or diseases that could po- 
tentially affect the prescription analysis. However, patient records of those who revisited 
the hospital during their malaria incubation period were excluded from the study. 


2.5. Sample size and sampling technique 


The sample size was calculated using the Raosoft calculator by keeping a 5% margin 
of error, 95% confidence interval, and 11% response distribution [27]. Finally, 150 pre- 
scriptions from public and 150 prescriptions from private healthcare facilities were ac- 
cessed and reviewed using a purposive sampling technique. 


2.6. Study instrument development 


The questionnaire was developed in line with the WHO’s prescribing indicators and 
Pakistan’s National Malaria Case Management Guideline, focusing on the number of 
drugs per prescription, the type of drugs prescribed in the prescriptions, and the type of 
healthcare practitioner [28, 29]. Additionally, the study employed the Index of Rational 
Drug Prescribing (IRDP) to determine the rationality of prescriptions by physicians and 
consultants [30]. Finally, the field experts reviewed the data collection tool before its final 
use. 


2.7. Data collection 


The researcher accessed and reviewed the prescriptions fulfilling the inclusion cri- 
teria in the record-keeping section of the outdoor department of the targeted healthcare 
facilities. 


2.8. Study measures 


The study instrument collected information regarding the types of healthcare facil- 
ities (public, private), the types of healthcare providers (physician, consultant), the num- 
ber of drugs prescribed, and the types of drugs prescribed (antimalarial, antibiotics, an- 
tipyretics, and other drugs). The rationality of prescriptions was determined by assigning 
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a maximum score of 30 to drugs comprising 20 scores to main drugs, i.e., antimalarial, 
and ten scores to complementary drugs, i.e., antipyretics with iron or vitamin supple- 
ments. If more than two drugs were prescribed, then five scores were deducted for pre- 
scribing unnecessary drugs, i.e., antiallergy with other drugs; five scores were deducted 
for irrational drugs, i.e., antibiotics with antiallergy; ten scores were deducted for haz- 
ardous drugs; and five scores were deducted for unnecessary injections. Finally, the type 
of prescription was determined using the obtained score, including irrational prescrip- 
tions (0 to 14 scores), semirational prescriptions (15 to 24 scores), and rational prescrip- 
tions (25 to 30 scores). 


2.9. Statistical analysis 


Data were analyzed using Statistical Package for Social Sciences (SPSS) [version 25.00 
(IBM Corp., Armonk, NY, USA)]. Descriptive statistics were calculated for the collected 
data. Moreover, the chi-square test was employed to determine the association between 
the number of drugs per prescription, the types of drugs prescribed for managing ma- 
laria, and the rationality of prescriptions by healthcare facilities. In addition, the study 
also determined the association between the number of drugs prescribed per prescrip- 
tion by physicians and consultants using the chi-square test. 


3. Results 


Table 1 depicts that most of the malaria prescriptions from public healthcare facili- 
ties contained two drugs (64.67%), followed by three drugs (28.67%), four drugs (4.00%), 
and a single drug (2.67%). On the other hand, prescriptions from private healthcare fa- 
cilities showed that the majority of the prescriptions had two drugs (42.67%), followed by 
one drug (28.00%), three drugs (23.33%), and four drugs (6.00%). Public and private 
healthcare facilities had significantly different prescription trends for managing malaria 
regarding the number of prescribed drugs (p = 0.002). Furthermore, Table 2 shows that 
private healthcare facilities mostly prescribed antimalarial drugs (58.59%) and antibiot- 
ics (17.60%). In contrast, most prescriptions from public healthcare facilities contained 
antipyretics and other drugs (60.67%). The prescribing trend of various drugs for manag- 
ing malaria by healthcare facilities was significantly different (p = 0.001). 


Table 1. Number of drugs prescribed by public and private healthcare facilities. 


Public Healthcare Facility Private Healthcare Facility 
Number of Drugs per Prescription n=150 n=150 p value“ 
% N % 
One 4 2.67 42 28.00 
Two 97 64.67 64 42.67 7 
0.002 
Three 43 28.67 35 23.33 
Four 6 4.00 9 6.00 
* Variables are compared using the chi-square test. ** Significant at (p < 0.05). 
Table 2. Type of drugs prescribed for managing malaria by public and private healthcare facilities. 
Antimalarial Drugs Antibiotics Antipyretics and Other Drugs 
Health Facility n= 256 n=55 n=178 p value“ 
N % N % N % 
Public 106 41.41 23 12.65 108 60.67 0.001"° 
Private 150 58.59 32 17.60 70 39.33 


* Variables are compared using the chi-square test. ** Significant at (p < 0.05). 
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Table 3 shows that consultants prescribed two (66.67%) or three drugs (33.33%), 
while the prescribing trend of physicians significantly varied, as most were prescribed 
one (17.04%), two (52.22%), three (25.19%) and four (5.56%) drugs (p= 0.001). 


Table 3. Number of drugs prescribed by different healthcare providers. 


Consultants Physicians 
Number of Drugs per Prescription n=30 n=270 p value“ 
N % N % 
One 0 0.00 46 17.04 
Two 20 66.67 141 52.22 7 
Three 10 33.33 68 25.19 oe 
Four 0 0.00 15 5.56 
* Variables are compared using the chi-square test. ** Significant at (p < 0.05). 
Table 4 highlights that most prescriptions from public healthcare facilities were ra- 
tionally prescribed (68%), followed by semirational (19.33%) and irrational prescriptions 
(12.67%). On the other hand, most prescriptions from private healthcare facilities were 
either rational (54%) or semirational (42%), while a meager number of prescriptions 
were irrational (4%). The rationality of prescriptions was significantly different by 
healthcare facilities (p = 0.001). 
Table 4. The rationality of prescriptions by public and private healthcare facilities. 
Public Healthcare Facility Private Healthcare Facility 
Parameter n=150 n=150 p value ™ 
N % N % 
Rational prescriptions 102 68.00 81 54.00 
Semi rational prescriptions 29 19.33 63 42.00 0.001" 
Irrational prescriptions 19 12.67 6 4.00 


* Variables are compared using the chi-square test. ** Significant at (p < 0.05). 


4. Discussion 


Our study showed that most malaria prescriptions from public and private 
healthcare facilities contained two drugs. The prescription trend of public and private 
healthcare facilities for treating malaria by the number of prescribed drugs was signifi- 
cantly different. Moreover, prescriptions from private healthcare facilities mainly con- 
tained antimalarial drugs and antibiotics, while most prescriptions from public 
healthcare facilities contained antipyretics and other drugs. Most of the consultants pre- 
scribed two or three drugs, while the prescribing trends of physicians ranged between 
one and four, which was also statistically significantly different. In addition, most pre- 
scriptions from public healthcare facilities were rationally prescribed. On the other 
hand, most prescriptions from private healthcare facilities were rational and semira- 
tional. The rationality of prescriptions by public and private healthcare facilities was also 
significantly different. 

Our study's results are supported by a Nigerian study that analyzed 500 prescriptions 
to determine prescribing trends and highlighted that the average number of drugs rec- 
orded per prescription was 3.04. Moreover, 34.4% of prescriptions contained antibiotics, 
followed by antimalarials (19.1%) and vitamins (9.7%) [31]. Another Nigerian study re- 
ported 3.2 drugs per prescription [32]. Of 1,000 prescriptions, most drugs were antima- 
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larials (61.3%) and antibiotics (43.8%), while a meager number of drugs were vitamins 
(30.2%) [32]. A study compared prescribing practices among military and civil healthcare 
facilities and highlighted that prescriptions from both healthcare facilities contain a lim- 
ited number of drugs. Furthermore, both types of facilities prescribe monotherapy for 
malaria as well as antibiotics [33]. Another Pakistani-based study reported that private 
healthcare facilities do not comply with the standard treatment guidelines for managing 
malaria and irrationally prescribe antibiotics, which contributes to increasing antimicro- 
bial drug resistance [34]. 

A Pakistan-based study assessed physicians' prescribing patterns and found 3.32 
drugs per prescription, with a high proportion of antimicrobial drugs (57.2%) and com- 
paratively low vitamins (37.8%) [35]. Another Pakistani study found 4.51 drugs per pre- 
scription containing a high proportion of antimicrobial drugs, vitamins, and minerals. 
Moreover, nearly half of the drugs were prescribed from Pakistan’s National Essential 
Drug List [36]. An Indian study highlighted that the average number of drugs prescribed 
for malaria was 3.96, and 84.5% of the drugs were prescribed from the national Essential 
Drug List [37]. The most frequently prescribed drugs, including antibiotics for treating 
malaria, can be attributed to various factors but are not limited to the lack of knowledge 
of the prescriber, false belief, peer influence, and misunderstanding of normal findings 
of malaria (i.e., most of the prescribers relate malaria symptoms with typhoid fever due 
to similar symptoms) [38, 39, 40]. Irrational prescribing trends can also be attributed to 
limited pharmacists' role in healthcare facilities, which is regarded more as managing 
and dispensing drugs rather than advising in clinical prescribing for managing diseases 
[41, 42]. 

Our study’s results are inconsistent with a study performed in Pakistan that assessed 
prescriptions from public and private healthcare facilities using the WHO prescribing 
indicators. The study reported that the average number of drugs per prescription among 
public and private healthcare facilities were 7.14 and 5.4, respectively, and 67.94% of 
public setups and 51.59% of private setups prescriptions contained antibiotics [43]. A Ni- 
gerian study compared prescribing trends for managing malaria among public and pri- 
vate healthcare facilities by analyzing 665 prescriptions and found that 77% of prescrip- 
tions had monotherapy, while 20.8% had combination therapies [44]. The study found no 
significant difference in prescribing trends between public and private healthcare facil- 
ities for treating malaria patients. Another Nigerian study reported that 57.6% of inpa- 
tient prescriptions contained monotherapy, and 42.8% of outpatient prescriptions con- 
tained combination therapies [45]. Another study performed in Gimbi highlighted the use 
of monotherapy prescribed at an appropriate dosage, frequency, and duration for the 
treatment of malaria [46]. A study performed in Western Kenya highlighted that only 
among 3.7% of the cases was ACT prescribed [47]. 

Our study analyzed malaria prescriptions to determine prescribing trends and the 
rationality of prescriptions from public and private healthcare facilities in light of the 
WHO's prescribing indicators and Pakistan’s National Malaria Case Management Guide- 
lines. Therefore, it provides baseline data for researchers to conduct future studies in the 
local context, which is the potential strength of the study. However, the study did not 
investigate healthcare providers' perspectives on the drug of choice and active agents 
prescribed but rather focused on providing a broader overview of prescribing trends 
based on the number of drugs per prescription and the number of drugs prescribed by 
different healthcare providers. This limitation prevents insight into the rationale behind 
the number of drugs prescribed for malaria management. Future research is necessary 
to explore the factors influencing drug selection in the management of malaria from the 
viewpoint of healthcare providers. Furthermore, the study did not analyze the patients' 
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perspectives or consider sociodemographic factors in relation to malaria treatment. This 
aspect remains unexplored and represents an avenue for future research. 


5. Conclusions 


Public healthcare facilities were found to exhibit more rational prescribing trends 
for managing malaria compared to private healthcare facilities, with a focus on prescrib- 
ing an optimal number of drugs per prescription and a lower usage of antimalarial and 
antibiotic medications. 


Author contributions: Conceptualization, NG, MWY, and FHK; methodology, NG, MWY, and FHK; 
software, NG, and MWY; validation, NG, MWY, and FHK; formal analysis, NG, and MWY; investi- 
gation, MWY; resources, NG, and FHK; data curation, NG, MWY, and FHK; writing—original draft 
preparation, NG, and MWY; writing—review and editing, NG, MWY, and FHK; visualization, NG, 
and MWY; supervision, FHK; project administration, MWK, and FHK. All authors have read and 
agreed to the published version of the manuscript. 


Funding: This research received no specific grant from the public, commercial, or not-for-profit 
funding agencies. 


Ethics statement: Ethical approval was obtained from the Ethics Review Committee, Hussain Col- 
lege of Health Sciences, Lahore (No. HCHS/18/ERC/102). 


Consent to participate: Not Applicable. 


Data availability: The data supporting this study's findings are available from the corresponding 
author, Nayab, upon reasonable request. 


Acknowledgments: None. 


Conflicts of interest: The authors declare no conflicts of interest. 


References 


(1) 
[2] 
[3] 
[4] 


[5] 
[6] 


[7] 
[8] 
[9] 
[10] 
(11] 
[12] 
[13] 


[14] 


Carey AF, Wang G, Su CY, Zwiebel LJ, Carlson JR. Odorant reception in the malaria mosquito Anopheles gambiae. Nature. 
2010;464:66-71. https://doi.org/10.1038/nature08834 

Mayxay M, Pukrittayakamee S, Newton PN, White NJ. Mixed-species malaria infections in humans. Trends Parasitol. 2004;20 
(5):233-40. https://doi.org/10.1016/j.pt.2004.03.006 

Oakley MS, Gerald N, McCutchan TF, Aravind L, Kumar S. Clinical and molecular aspects of malaria fever. Trends Parasitol. 
2011;27(10):442-9. https://doi.org/10.1016/j.pt.2011.06.004 

Gutman J, Guarner J. Pediatric malaria: 8-year case series in Atlanta, Georgia, and review of the literature. J Travel Med. 2010; 
17(5):334-8. https://doi.org/10.1111/j.1708-8305.2010.00434.x 

Basu S, Sahi PK. Malaria: an update. Indian J Pediatr. 2017;84:521-8. https://doi.org/10.1007/s12098-017-2332-2 

White NJ, Pukrittayakamee S, Hien TT, Faiz MA, Mokuolu OA, Dondorp AM. Malaria. Lancet. 2014;383(9918):723-35. https://doi 
.org/10.1016/S0140-6736(13)60024-0 

Kogan F. Malaria Burden. Remote sensing for malaria: monitoring and predicting malaria from operational satellites. 1st ed. 
New York City: Springer International Publishing; 2020. p. 15-41. 

World Health Organization. World malaria report 2017. 2017 [cited 17 June 2022]. Available from: https://www.who.int/malaria 
/publications/world-malaria-report-2017/en. 

Varo R, Chaccour C, Bassat Q. Update on malaria. Med Clin (Barc). 2020;155(9):395-402. https://doi.org/10.1016/j.medcle.2020. 
05.024 

Okiro EA, Alegana VA, Noor AM, Snow RW. Changing malaria intervention coverage, transmission and hospitalization in 
Kenya. Malar J. 2010;9:285. https://doi.org/10.1186/1475-2875-9-285 

William T, Menon J, Rajahram G, Chan L, Ma G, Donaldson §, et al. Severe Plasmodium knowlesi malaria in a tertiary care 
hospital, Sabah, Malaysia. Emerg Infect Dis. 2011;17(7):1248-55. 

Uzochukwu BSC, Ossai EN, Okeke CC, Ndu AC, Onwujekwe OE. Malaria knowledge and treatment practices in Enugu state, 
Nigeria: a qualitative study. Int J Health Policy Manag. 2018;7(9):859-66. https://doi.org/10.15171/ijhpm.2018.41 

World Health Organization. Guidelines for the treatment of malaria. 2015 [cited 17 June 2022]. Available from: https://apps.wh 
o.int/iris/bitstream/handle/10665/162441/9789241549127_eng. pdf?sequence=1&isAllowed=y. 

Ampadu HH, Asante KP, Bosomprah S, Akakpo S, Hugo P, Gardarsdottir H, et al. Prescribing patterns and compliance with 
World Health Organization recommendations for the management of severe malaria: a modified cohort event monitoring 
study in public health facilities in Ghana and Uganda. Malar J. 2019;18:36. https://doi.org/10.1186/s12936-019-2670-9 


Bull Pharm Med Res 202231:22-30. 29 


[15] 
[16] 
[17] 


[18] 


[19] 
[20] 
[21] 
[22] 
[23] 
[24] 


[25] 
[26] 


[27] 


[28] 


[29] 


[30] 
[31] 
[32] 


[33] 


[34] 


[35] 
[36] 
[37] 


[38] 


[39] 


[40] 


[41] 


World Health Organization. Universal access to malaria diagnostic testing: an operational manual. 2013 [cited 17 June 2022]. 
Available from: http://apps.who.int/iris/bitstream/handle/10665/44657/9789241502092_eng.pdf?sequence=. 

Okiro EA, Bitira D, Mbabazi G, Mpimbaza A, Alegana VA, Talisuna AO, et al. Increasing malaria hospital admissions in Uganda 
between 1999 and 2009. BMC Med. 2011;9:37. https://doi.org/10.1186/1741-7015-9-37 

Abubakar K, Abdulkadir R, Abubakar SB, Jimoh AO, Ugwah-Oguejiofor JC, Danzaki AM. Drug utilization pattern in pregnancy 
in a tertiary hospital in Sokoto, North West. J Health Sci. 2014;4(4):99-104. 

Bottieau E, Gillet P, De Weggheleire A, Scheirlinck A, Stokx J, Das Dores Mosse C, et al. Treatment practices in patients with 
suspected malaria in provincial hospital of Tete, Mozambique. Trans R Soc Trop Med Hyg. 2013;107(3):176-82. https://doi.org/ 
10.1093/trstmh/trs012 

Chilongola J, Msoka E, Juma A, Kituma E, Kwigizile E, Nyombi B. Antibiotics prescription practices for provisional malaria 
cases in three hospitals in Moshi, northern Tanzania. Tanzan J Health Res. 2015;17(3). https://doi.org/10.4314/thrb.v17i3.1 
Abuaku BK, Koram KA, Binka FN. Antimalarial prescribing practices: a challenge to malaria control in Ghana. Med Princ 
Pract. 2005;14(5):332-7. https://doi.org/10.1159/000086931 

Suleman S, Tufa TB, Kebebe D, Belew S, Mekonnen Y, Gashe F, et al. Treatment of malaria and related symptoms using 
traditional herbal medicine in Ethiopia. J Ethnopharmacol. 2018;213:262-79. https://doi.org/10.1016/j.jep.2017.10.034 
Ghanchi NK, Shakoor S, Thaver AM, Khan MS, Janjua A, Beg MA. Current situation and challenges in implementing malaria 
control strategies in Pakistan. Crit Rev Microbiol. 2016;42(4):588-93. https://doi.org/10.3109/1040841X.2014.973368 

Elhag EAA, Sulaiman SAS. Community pharmacists’ knowledge and practice regarding malaria and its treatment in Sudan: a 
cross-sectional survey. Int J Clin Pharm. 2021;43:502-8. https://doi.org/10.1007/s11096-020-01149-3 

Aslam A, Khatoon S, Mehdi M, Mumtaz S, Murtaza B. Evaluation of rational drug use at teaching hospitals in Punjab, Pakistan. 
J Pharm Pract Community Med. 2016;2(2):54-7. 

Shaikh Zayed Medical Complex Lahore. 2022 [cited 17 June 2022]. Available from: https://szmc.org.pk/Default.aspx. 

Hussain Memorial Hospital, Lahore, Pakistan. 2022 [cited 17 June 2022]. Available from: https://www.marham.pk/hospitals/la 
hore/hussain-memorial-hospital/multan-road. 

Khattak AA, Venkatesan M, Nadeem MF, Satti HS, Yaqoob A, Strauss K, et al. Prevalence and distribution of human 
Plasmodium infection in Pakistan. Malar J. 2013;12:297. https://doi.org/10.1186/1475-2875-12-297 

Atif M, Azeem M, Sarwar MR, Shahid S, Javaid S, Ikram H, et al. WHO/INRUD prescribing indicators and prescribing trends 
of antibiotics in the accident and emergency department of Bahawal Victoria Hospital, Pakistan. Springerplus. 2016;5:1928. 
https://doi.org/10.1186/s40064-016-3615-1 

Ministry of National Health Services Regulation and Coordination. National Guidelines for Management of Malaria. 2022 [cited 
17 June 2022]. Available from: https://phkh.nhsrc.pk/sites/default/files/2020-10/Guidelines%20for%20National%20Malaria%2 
0Case%20Management%20Pakistan. pdf. 

Jahan S, Al-Saigul AM, Hamdelsseed SA. Primary health care physicians’ prescribing patterns for children under five in 
Qassim, Saudi Arabia. Prim Health Care Res Dev. 2019;20:e89. https://doi.org/10.1017/S1463423619000148 

Tamuno I, Fadare JO. Drug prescription pattern in a Nigerian tertiary hospital. Trop J Pharm Res. 2012;11(1):146-52. https://doi. 
org/ 10.4314/tjpr.v11i1.19 

Tamuno I. Prescription pattern of clinicians in private health facilities in Kano, Northwestern Nigeria. Asian Pac J Trop Dis. 
2011;1(3):235-8. https://doi.org/10.1016/S2222-1808(11)60037-6 

Hickey PW, Mitra I, Fraser J, Brett-Major D, Riddle MS, Tribble DR. Deployment and travel medicine knowledge, attitudes, 
practices, and outcomes study (KAPOS): malaria chemoprophylaxis prescription patterns in the military health system. Am J 
Trop Med Hyg. 2020;103(1):334-43. https://doi.org/10.4269/ajtmh.19-0938 

Gbotosho GO, Happi CT, Ganiyu A, Ogundahunsi OA, Sowunmi A, Oduola AM. Potential contribution of prescription practices 
to the emergence and spread of chloroquine resistance in South-West Nigeria: caution in the use of artemisinin combination 
therapy. Malar J. 2009;8:313. https://doi.org/10.1186/1475-2875-8-313 

Raza UA, Khursheed T, Irfan M, Abbas M, Irfan UM. Prescription patterns of general practitioners in Peshawar, Pakistan. Pak 
J Med Sci. 2014;30(3):462-65. https://doi.org/10.12669/pjms.303.4931 

Das N, Khan AN, Badini ZA, Baloch H, Parkash J. Prescribing practices of consultants at Karachi, Pakistan. J Pak Med Assoc. 
2001;51(2):74-7. 

Datta PP, Prasad A, Pattanayak C, Chouhan AS, Panda P. Pattern of drug prescription for the treatment of falciparum malaria 
in a medical college in Eastern India. Asian J Med Sci. 2016;(4):80-3. https://doi.org/10.3126/ajms.v7i4.14614 

Atif M, Asghar S, Mushtaq I, Malik I. Community pharmacists as antibiotic stewards: a qualitative study exploring the current 
status of Antibiotic Stewardship Program in Bahawalpur, Pakistan. J Infect Public Health. 2020;13(1):118-24. https://doi.org/10. 
1016/j.jiph.2019.07.003 

Kalungia AC, Mwambula H, Munkombwe D, Marshall S, Schellack N, May C, et al. Antimicrobial stewardship knowledge and 
perception among physicians and pharmacists at leading tertiary teaching hospitals in Zambia: implications for future policy 
and practice. J Chemother. 2019;31(7-8):378-87. https://doi.org/10.1080/1120009X.2019.1622293 

Mao W, Vu H, Xie Z, Chen W, Tang S. Systematic review on irrational use of medicines in China and Vietnam. PLoS One. 2015; 
10(3):e0117710. https://doi.org/10.1371/journal.pone.0117710 

Wei ET, Gregory P, Halpern DJ, Felton M, Goldstein BA, Yeatts J, et al. Impact of a clinical pharmacist on provider prescribing 
patterns in a primary care clinic. J Am Pharm Assoc. 2022;62(1):209-13.e1. https://doi.org/10.1016/j.japh.2021.10.007 


Bull Pharm Med Res 202231:22-30. 30 


[42] 


[43] 


[44] 


[45] 


[46] 


[47] 


Ncube NBQ, Knight L, Bradley HA, Schneider H, Laing R. Health system actors’ perspectives of prescribing practices in public 
health facilities in Eswatini: a qualitative study. PLoS One. 2020;15(7):e0235513. https://doi.org/10.1371/journal.pone.0235513 

Asghar MA, Mumtaz N, Niaz S, Zaheer K, Raza ML. Prescribing behaviour of practitioners in public and private hospitals in 
Pakistan evaluated using the World Health Organization (WHO) indicators: a comparative approach. Pharm Hosp et Clin. 2017; 
52(3):299-305. https://doi.org/10.1016/j.phclin.2017.06.002 

Meremikwu M, Okomo U, Nwachukwu C, Oyo-Ita A, Eke-Njoku J, Okebe J, et al. Antimalarial drug prescribing practice in 
private and public health facilities in South-east Nigeria: a descriptive study. Malar J. 2007;6:55. https://doi.org/10.1186/1475- 
2875-6-55 

Udujih OG, Ukaga CN, Udujih HI, Iwuala CC, Udujih OS. Drug prescription pattern of anti-malarials and the use of laboratory 
diagnosis by medical practitioners for treatment of childhood (< 5years) malaria in Imo State, Nigeria. World J Pharm Med 
Res. 2020;6(6):71-8. 

Bekele F, Dugassa D, Bekele K, Tamiru S, Teklu T. Prescription pattern of anti-malarial drugs in Gimbi general hospital western 
Ethiopia: cross-sectional study. J Pharm Pharmaceutics. 2019;6(2):59-64. https://doi.org.10.15436/2377-1313.19.2567 

Amboko BI, Ayieko P, Ogero M, Julius T, Irimu G, English M. Malaria investigation and treatment of children admitted to 
county hospitals in western Kenya. Malar J. 2016;15:506. https://doi.org/10.1186/s12936-016-1553-6 


